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Canonie Environmental Services Corp.
1825 South Grant Street

Suite 260

San Mateo, California 94402

December4, 1990 Phone:415-573-8012
FAX: 415-573-5654

86-018-1810
Ms. Bella Dizon (Code 1813BD)
WesternDivisionNaval Facilities
EngineeringCommand

PO Box 727
San Bruno,CA 94066-0727

Phase 2A AnalyticalResultsfor Site ]3_ Oil RefinerySite
RemedialInvestiqation/Feasi.b_ilityStudy

Naval Air StationAlameda
Alameda,California

Dear Ms. Dizon:

This reportpresentsthe Phase 2A analyticalresultsfor_Site 13, Oil_
RefinerySite, that were obtainedas part of the Remedial Investigation/
FeasibilityStudy at Naval Air StationAlameda. Pertinentinformation_
providedwith this report includea site plan showingthe boringand well
locations,summarytables of the analyticalresults,a table showingthe
comparisonof action levels for variouschemicalgroups,and certified
analyticalreports.

The summarytables (TablesIA, IB, and 2) are preparedas part of the Data
ManagementPlan to providean efficientmethod of screeninglarge amounts
of analyticaldata that highlightsite-specificareas of potentialconcern.
Chemicalconcentrationsexceedingvariousestablishedaction levels
(referencedfrom Table 3) are highlightedon these tables. Certified
analyticalreportsare providedin AppendixA and includethe raw
laboratorydata and detectionlimitsfor each chemicalgroup analyzed.

If you have any questionsregardingthese results,pleasecall me at (415)
573-8012.

Very truly yours,

TimothyG. Bodkin,R.G.
Senior ProjectScientist

TGB/gd

Enclosures

cc: J. Babcock,CanonieEnvironmentalServicesCorp.
R. Duffield,CanonieEnvironmentalServicesCorp.
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C ("
fABLE1A

SUMMARYlAB[t_OI ANAIYIlCA[RtSUI1S:SOIl

SIIE15,0tl REIIN[RY
NASAIAM[DA

R[MEDIAlINV[S]ICAI-ION,/t:EASIUIIIIYSIUDY

Borin(jNumber/SampleDepth(l{,et)
MWOR1 MWOR--1 MWOR--1 MWOR1 MWOR-2 MWOR2 MWOI,_2 MWOR,t

ChemicalCroup/Analyte 2.5 - 3.0 7.0 - 7.5 11.5 12.0 14.5 15.0 2.5 ,rio /.0 /.b !0.0 10.5 ?.b 5.0
VolatileOrganics
1.2-Dichloroethene(total)
2- Butanone(MEK)
Acetone 16. 13. I6. 16.
Benzene
Bromodichloromelhone
CarbonDisulfide
Carbon]eirochloride

[[hylbenzene
MelhyleneChloride 14. 14. I I. 6. 2J. :)2.
Tebochloroethene
toluene 450. 15. 10. 12. 8. 46,

Xylene(total)

Notes:

1.Analyticalresullsarepresenied
inmicrograms/kilogram(ucj/kg).

2. Blankspacesindicatethat[he
analytewasno[detected.

CanomeEnviFonmenta]



(- ("
IAI_II. IA

,";IJMMARYIABII OI ANAtYIICAIRI(.,l,l,_u,IC''J.SOIl

SIlL 15,011kEIIN[RY
NAgAIAMI:DA

RLM[DIA[INV[SIICAIION/I:iASIBIIIIY51UI)Y

BoringNumbef,/S(]rr/pleI)epth(l_:el)
MWOR-3 MWOR-3 MWOR_5 MWOR4 MWOR4 MWOI,_4 MWOR4 MWOR5

ChemicalOroup/Analyte 7.0- /.5 10.0- 10.5 11.5 12.0 2.5 -:5.0 6.5 !.0 10.0 105 14.0 14.',) /.0 /.5
VolatileOrganics
1,2-Dichloroethene(total)
2-Butanone(MEK)
Acetone 28. 24. 42. 22. 48. 30. 2I. 18.
Benzene
Bromodiehloromethane
CarbonDisulfide
CarbonTetrochloride

[[hylbenzene
MethyleneChloride 14. 1,5. 13. 7. 54. 11. 18. 10.
Tetrachloroethene
Toluene 32. 8. 12, 43. 11.

Xylene(total)

Notes:

1.Analyticalresultsare presented
in micrograms/kilogram(ug/kg).

2. Blankspacesindicalethat the
analytewasnotdeiec[ed.

Canon|eEnvironmenta]



C Cr C
IAt/[L 1A

SUMMARYIABI[ ()f ANA[YIICA[RE,':;U[IS:SOIl

Sift 1,5,011R[:IINEI{Y
NASAIAM[DA

R[MEDIA[INV[S[ICAIION/ftASIBI[I1YSIUDY

Borin9 NumbeT/SampleI)ep[h(fee[)
MWOR-5 MWOR-5 MWOR!) BOR6 BOR6 BOR6 [IOR 6 I/OR /

ChemicalCroup/Analyte 10.0- 10.5 12.5 13.0 14/,) 15.0 5.5 6.0 8.0 8.5 11.0 11.5 14.0 14/,) 7.5 ,'J)
VolatileOrqanics
1,2-Dichloroethene(total)
2 Butanone(M[K)
Acetone 21. 2/. 29r
Benzene
Bromodichloromethane
CarbonDisulfide
Carbon]etrachloride

[[hylbenzene
MethyleneChloride 10. 13. 1:_. 21. 19. 22. 11. ,';1,
letrochloroethene
]oluene 8. 18. 54. 1,t, 260.

Xylene(total)

Noles:

1. Analyticalresultsare presented
in micrograms/kilogram(ucj/kg).

2. Blankspacesindicatethat the
analytewasno[deteded.

Canome EnviFonmenta]



IABIt 1A

SUMMARY1AttLIO[ ANA[YIICA[R[SUIIS:_X)II
SI][: 13,01l kLIIN[RY

NASAIAMIDA

RIM[DIAlINVLg/I(;AIION/I[.ASIltI[IIYSIUDY

Borm9 Number/SampleDepth(teat)
BOR1 BOR--7 BOR--7 BOR_ BOR-8 [;()k 8 tIOl,_8 I;()R 9

ChemicalGroup/Analyle 4.0 - 4.5 8.5 9.0 13.5 - 14.0 4.0 4.5 /.0 1.5 11.0 11.'.) 14.0 14.!) 2.0 7.'.)
VolatileOrganics
1,2-Dichloroethene(lotal)
2-Bulanone(MEK)
Acetone 23. 14. 2I. 52.
Benzene
Bromodichloromethane
CarbonDisulfide
Carbon]etrachloride

Ethylbenzene
MethyleneChloride 12. 14. 14. 15. 15. 11. 8. 14.
Tetrachloroethene
Toluene 9. 14. 56, 25. 1.

Xylene(total)

Notes:

1.Analyticalresullsarepresen[ed
inmicrograms/kilogram(ug/kg).

2. Blankspacesindicatethai the
analytewasnotdetected.

CanomeE nviFonmenta]



C ("
1AI3[E1A

SUMMARY1ABI[ Ot ANALYIICAIR[SUI1!]:SOIl
SIll 13,01l RE[IN[RY

NAgAIAM[DA

REMEDIAlINV[S11CAIlON/[[ASIBILIIYSIUI)Y

Borin(jNumber/S(_rnpleDepth(teet)
BOR-9 BOR9 t30R9 BOR-IO BOR10 I]OR 10 [tOR 10 [/Ot_11

ChemicalOroup/Analyte 6.5 - 7.0 11.0- 11.,5 14.0 14.5 5.5 - 4.0 /,0 /.',) 11.0 11.5 14.0 14.',) 2.5 ,5.0
VolatileOrqanics
1,2-Dichloroethene(total)
2 Butonone(MEK) 20.
Acetone 18. 38. / 1. 18. 18.
Benzene 1000. 960.
Bromodichloromethane
CarbonDisulfide 14.
Carbonfetrachloride

[[hylbenzene 1800.
MethyleneChloride 2800. 2000. 3300. 10. 11. 19. 10. 10.
Tetrachloroethene
]-oluene 16. 110. :Z.

Xytene(total) 4100.

Notes:

I. Anolylicolresullsare presented
in microcjroms/kilogram(ug/k9).

2. Blankspacesindicatethat the
onolytewasnotdetected.

Canonie Envitonmentat



C C C
[ABLE1A

SUMMARY]AtILt 0I: ANALYIICAIf.d'3UlIS: SOil
SIlt 13,011REFINERY

NASAIAMLDA

REM[DtALINVESIIGAIlON/{[ASIBIIlIYSIUDY

BorinqNumber/SampleDepth(R'el)
BOR-11 BOR-11 BOR-11 BOR12 BOR12 BOR12 IDR 12 [30t,:1,5

ChemicalOroup/Analyle 6.5 - l.O 14.0-- 14.5 11.0 11.5 35 4.0 8.5 9.0 11.0 11.1) 14.0 14.b 2.0 ?.b
VolatileOrcpnics
1,2-1)ichloroelhene(total)
2--Butanone(MEK) 21.
Acetone 45. I/. 3Z. 110. 58.
Benzene
Bromodichloromel,hone
CarbonDisulfide I5.
CarbonTelrachloride

[ihylbenzene
MethyleneChloride 31. 17. 49. 10. 4_). 160. 6_. 15.
Tetrochloroelhene

Toluene 10. 100. 16. 1,fl 230. 9. 21.
Xylene(total)

Notes:

1. Analyticalresultsore presented
in micrograms/kilogram(ug/kg).

2. Blankspacesindicatethat the
analylewasnot detected.

CanomeEnvi onmenta]



(- Ç
1AI]L[1A

SUMMAt,_Y1At]L[Of ANAIYIICAIR[SU[1S:,c]()ll

SIII- 1/,,OILR[FIN[kY
NASAIAMEDA

RLMEL)IALINVES/ICAIION/[[ASIBIIIIYSIUDY

Borin(]Number/g(_mpleDepth(feet)
BOR-13 BOR1,3 BOR--13 []OR-14 BOR14 BOR14 [:_OR1fl t_()1<15

ChemicalOroup/Analyle 6.5 - 7.0 11.0-- 11.5 14.0- 1,1.5 6.0 6.5 8.0 8._J 13.0 135 2.0 25 6.',) 7.0
VolatileOrqanies
1,2--I)ichloroethene(total)
2-Bu[anone(MEK)
Ace[one 17. 25. 26.
Benzene
Bromodichlorome[hone
CarbonDisulfide
CarbonTetrachloride

[[hylbenzene
Me[hyleneChloride 17. 27. 29. 18. 15. 14. 40.
le[rachloroeihene
loluene 26. 37. 29. 1600. IL

Xylene(total)

Notes:

1,Analyticalresullsarepresented
inmicrocjrams/kilocjram(ug/kcj).

2. Blankspacesindicale[hatthe
anaty[ewasno[delec[ed.

Canon|eEnvironmenta]



C C C
IABI[ IA

SUMMARYIABI_IOf ANAIYIICA[R[SUIIS: SOil

SI[[ 15,01[RIIINIRY
NASA]AM[DA

RLM[DIALINV[S]IGAIION/I:I_ASI[)IIIIY SIUI)Y

BoringNumber/SampleDepth(feel)
BOR-15 BOR-15 BOR-16 BOR16 BOR16 BOR16 IIOR I/ I{()R I/

ChemicalCroup/Analyte 11,0 - 11.5 14.0- 14.5 2.0 2.5 11.0 11.5 14.0 14.5 6.5 7.() 2.!) .riO /.0 /.5
VololileOrgonics
1,2 Dichloroethene(totol)
2- Bulonone(MEK) /,
Acetone 39. 28. 18. lb. 50,
Benzene
Bromodichloromethane 2.
CorbonDisulfide
Corbon_etrochloride

Ethylbenzene 10.
MethyleneChloride 31. 26. 12. 11, 14. 16. I]. YO,
]etrochloroethene
foluene 14. 57, 27. 12. 15. 400. 5.

Xylene(total) 27.

Notes:

1,Anolyticolresultsore presented
in microgroms/kilogrom(ug/kg).

2, Blonkspacesindicotethat the
anolylewasnotdetected.

 momeEnvironmental



C C C
1ABI[ 1A

SUMMARY1ABL[0[ ANA[YIICAIR[_UII_: S()II
SIIE1,5,011I_[[INiRY

NASAIAM[DA

Id_MLDIAlINV[SIIGAIION/I:[ASIBIIIIY SIUI)Y

Borin(t Number/SampleDepth(l(ml)
BOR-17 BOR17 BOR--18 BOR18 BOR18 BOR18 BOR19 BOR19

ChemicalOroup/Anotyte 10.0- 10.5 11.5 !2.0 3.5 4.0 /.0 1.5 11.0 11.5 14.0 14.'.) 2.b ._.0 /.0 //.)
VolatileOrganics
1,2-Dichloroethene(loiot)
2 Butonone(MEK)
Acetone 70. 25. 12. 29. /9.
Benzene I0.
Bromodichloromelhone
CarbonDisulfide
CarbonTelmchloride

[thylbenzene 1400. 5.
MethyleneChloride 15. 16. 16. 11. 15. 12. 25.
letrochloroethene
]-oluene I3. 62. 36. 26. ._8. 40.

Xylene(total)

Notes:

t. Analyticalresultsore presented
in micrograms/kilogram(uglkg).

2. Blankspacesindicoie[hot the
onalylewasnot detected.

CanomeEnvironmenta]



C C C
IABHIA

SUMMARYIABL[O[ANALYtICAlRI!;UIIS:Salt

SIlt13,011R[FIN[RY
NA_;AIAMIDA

RiMEDIAlINV[SIIGA]ION/F[ASIBI[IIYSIUI)Y

BoringNumber/SampleDeplh([eel)
BOR-19 BOR-19 BOR-20 BOR-20 BOR20 tBOR20 []0f2 21 It()k 21

ChemicalGroup/Analyle 11.0- 11.5 14.0- 14.,5 3.0 3.5 6.0 6.5 10.0 10.5 11.b 12.0 ?.'.) .5.0 /.0 /.b
VolatileOrganics
1,2-Dichloroethene(total)
2- Bulanone(MEK) 2.
Acelone 45, 1,5. 12, 15. 1,5. b3. .Y,).
Benzene
Bromodichloromethone
CarbonDisulfide 2.
Carbonletrachloride

Ethylbenzene 1500.
MethyleneChloride 8. 8. 19. 20. 15. 1'2.
fetrachloroethene 2.
lotuene 6. 15. 4. 2. 2. 18.

Xylene(total)

Notes:

I. Anolylicolresultsare presented
in micrograms/kilogram(ug/kg).

2. Blankspacesindicatethat the
onalytewasnotdetected.

CanomeEnvironmenta]



C C C
IABIl: 1A

SUMMARYIALTII01:ANAEYIIOA[RIWIIS:SOIl
SII[13,011REFINERY

NASAIAM[DA

R[M[DIAlINV[$11CAIION/[[ASIBI[IIYSIUDY

Borirl9 Number/g_]mpleDepth(l(:el)
BOR-21 BOR_-21 BOR22 BOR-22 BOR22 BOR22 ItOR2,_ I/()R2,5

ChemicalCroup/Analyte 11.5- 12.0 14.0- 14.5 2.5 - £0 7.5 8.0 11.0 11.5 14.0 14i',) ,].0 ,]i[) 8i[,) 910
VolatileOrqanics
1,2-Dichloroethene(total)
2-Butanone(MEK)
Acetone 19. 1l i 45,
Benzene
Bromodichloromethane
CarbonDisulfide
Carbon]etrochloride
Ethylbenzene
MethyleneChloride 18. 19. 14. 28. 15. /. /.
letrochloroethene
loluene 1-l, 21. 140. 6. 41, 12,

Xylene(total)

Notes:

1.Analyticalresultsarepresented
in micrograms/kilogram(ug/kg).

2. Blankspacesindicalethatthe
anatytewasnotdetected.

CanomeEnviFonmenta]



C C C
IAttlt 1A

SUMMARYIABLtOf ANA[YIICA[RtSUIIS: SOIl
SIll 13,01l R[flN[RY

NASAIAM[I)A

R[M[DIAIINVES11CA[ION/_[ASII]ItI|YSIUDY

[]orin(]Nurrlber/SurnpleDepth(teet)
BOR-23 BOR--23 BOR-24 BOR--24 BOR24 [tOR24 BOI?25 II()k 25

ChemicalOroup/Analyte 11.0- 11.5 14.5 15.0 2.5 - 3.0 Z.O 7.5 11.0 11.5 14.0 14,5 2.',) ,5.0 6.5 /.0
VolatileOrganics
1,2-Dichloroelhene(total)
2--Bulanone(MEK) 26.
Acetone 85. 17. 33. 36. 6,t, iS.
Benzene
Bromodichloromethone
CarbonDisulfide 11.
Carbonfetrachloride

[thylbenzene
MethyleneChloride 22. 12. 14. 6. 7. 1/. 14. _.
Tetrachloroethene
Toluene 130. 10. 34. 1/.

Xylene(total)

Notes:

I. Analyticalresullsare presented
in micrograms/kilogram(ug/kg).

2. Blankspacesindicatethat the
analytewasnot detected.

CanomeE nvi mental



C C C
IABI[ 1A

SUMMARYlAB[t: O[ ANAIYIICA[RESUIIS:SOIl
SI1[ 15,011R[IIN[RY

NASAIAMEDA

R[MtDIAlINVLSIICAIION!E[ASIBIIlIYSIUDY

BoringNumber/SarnpleDepth(feet)
BOR-25 BOR25 BOR26 BOR26 [!OR-2/ BOk 27 BOR27 [_()1<27

ChemicalOroup/Analyte 11.0- 11.5 14.0-- 14.5 10.0 10.5 13,0 1,5.5 2.D ,5.0 1.0 /.h 10.0 10.b 12.5 1,_.0
VolatileOrganics
1,2-Dichloroethene(total)
2- Butanone(MEK)
Acetone 15. 24. 27. 19. 18. 21. ,52. 140.
Benzene
Bramodichloromethane
CarbonDisulfide
Carbonletrochloride

[thylbenzene
MethyleneChloride 9. 14. 10. 1,3. 1',). /,7.
Tetrachloroethene
]otuene 20. 11. 9. 95. 8. /4.

Xylene(total)

Notes:

1.Analyticalresultsorepresented
inmicrograms/kilogram(ug/kg).

2. Blankspacesindicatethatthe
analytewasnotdetected.

CanonieEnviFonmenta]



C C C
[ABLE1A

SUMMARY1AB[[O[ANA[YIICA[RESU[IS:SOIl
SIIE13,01lRIIIN[RY

NASAIAM[I)A
R[MLDIA[INV[SIIGAIION/I[ASI[tllI[YSIUI)Y

BoringNur_'_ber/garnpleDepth(leer)
MWOR-2 MWOR--5 BOR-7 F;OR-/ t_OR/ ItOR8 [_OR9 I;()R10

ChemicalOroup/Analyte 12.0- 12.5 l.O - /.S 0.!; 1.0 25 J.O 4.0 4.5 11.0 l l.b 14.0 14.b O',J l.O
SemivolalileOrqanics
2-Melhylnaphlhalene 1.5000.
Benzo(a)pyrene 520.
Benzo(b)ftuoranthene 1100.
Benzo(g,h,i)perylene 1400.
Benzo(k)fluoranthene 510.
Buiylbenzylphlhalate
Chrysene 480.
Di-n-Buiylphthalale 340.
Diethylphthalale 570.
Fluoranlhene 520. 650. _00.
Indeno(1,2,3-cd)pyrene 690.
Naphlhalene 5,t00.
Phenanlhrene I_00.
Pyrene 810. 670. 1900.
bis(2-Elhylhexyl)phlhalole 870. 1100.

Notes:

1. Analyticalresultsarepresented
inmicrograms/kilogram(ug/kg).

2. Blankspacesindicatelhatthe
analytewasnotdetected.

CanomeEnvironmental



C C C
IABII_IA

SUMMARYIABI[Ot ANAlYTICAlRt':;UIIS: SOIl

Slit: 13,01l R[flNEI'_Y
NASAIAM[DA

R[MEDIA[INV[f;IICAIION/[IASIItlltIY!;IUDY

Borin(jNumber/S(HnpleDeplh(k_el)
BOR-IO BOR--IO t30Rt0 BOR-11 BOR1._ [tOR 1.S E_OR1.'_ I_()R1/

ChemicalOroup/Anolyte 3.,5-- 4.0 11.0 11.5 14.0 14L 11.0 11.b O.b 1.0 11.0 11.57 14.0 14.!) 100 10.',)
SemivolotileOrqanics
2- Melhylnaphthalene &lO0.
Benzo(o)pyrene
Benzo(b)fluoronthene
Benzo(g,h,i)perylene
Benzo(k)fluoronlhene
ButylbenzylpNholole
Chrysene
Di-n--Bulylphtholate 350. 610. 400. 12000. 1000. 600.
Dielhylphlholate
[luoronthene

Indeno(1,2,3-ed)pyrene
Naphthalene 4!Off.
Phenanlhrene

Pyrene 690.
bis(2-Ethylhexyl)phthalate

Notes:

I. Analyticalresultsare presented
in micrograms/kilogram(ug/k9).

2. Blankspacesindicatethat the
onalytewasnotdetected.

Canon|eEnvironmental



C C C
1ABI( 1A

SUMMARYIABI[ Ot ANAlYIICAIRIlSU[IS: SOIl
SIlt13,011RItlN[RY

NASAIAMIDA

REMEDIAlINV[SIIGAIION/[IASI[II[IIYSTUDY

Borin(]Number/S{m'lpleI)epth(k'et)
BOR-17R BOR 18 BOR-18 BOR 18 [fOR19 DOl<21 U()R22 lI()k22

ChemicalOroup/Analyte 10.5- 11.0 0.5 - 1.0 3.5 4.0 /.0 - 7.5 11.0 11.5 0.5 1.0 O.b 1.0 2.5 /_.0
SemivolatileOrganics
2-Methylnaphthalene 3100. 17000.
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)ftuoranthene
Butylbenzylphthalate 4600. 4400.
Chrysene
Di-n- Bulylphlholote 970. 2000. 450. 94O. 9_0.
Diethylphthalote
Fluorgnthene 440.

Indeno(t,2,3-cd)pyrene
Nophlhalene 800. 5400.
Phenonthrene

Pyrene 580.
bis(2-[thythexyl)phthelgte

Notes:

1. Analyticalresultsare presented
in micrograms/kilogram(us/ks).

2. Blankspacesindicatethat the
analytewasnot detected.

CaaonieEnvironmenta]



C C C
SUMMARYIAB[[ Ot ANAIYIICA[R[SUI1S:SOIl

SI1[I13,Oil R[flN[RY
NAt;ALAMEDA

R[MEDIAIINVESflCAIION/[iASIBI[IIYSiUI)Y

BorimjNumber/SarnpleDepth(feet)
BOR-22 BOR22 BOR25 [tOR 26

ChemicalOroup/Analyte 7.5 - 8.0 14.0-- 14.5 11.0-- 11..5 13.0 - 13.5
SemivolatileOrganics
2-Methylnaphthalene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Chrysene
Di-n-Butylphthalate I000. 890. 510.
Diethylphtholote
Fluoranthene

Indeno(l,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene 650.
bis(2-Ethylhexyl)phthalate

Notes:

1. Analyticalresultsare presented
in micrograms/kilogram(ug/kg).

2. Blankspacesindicatethat the
analytewasnotdelected.

Canon|eEnvironmental



Ç ("
]ABE[IA

SUMMARYIAIIL[OFANALYIJCAIR[SUIIS:._011

SII[13,011REIIN[RY
NASAIAMEDA

R[MEDIA[INVESIIGAIION/IEASIIIILIIYSIUI)Y

Borirl9 Number/S(mlpleDepth(leel)
MWOR1 MWOR--2 MWOR-2 BOR8 BOR-8 BOR9 tt()k 16 U()R 16

ChemicalCroup/Analyte 7.5 - 8.0 12.5- 13.0 13.0 13.5 10.5 11.0 12.5 !.5.0 0.5 1.(] 0.5 1.0 2.'.) &.O
Pesticides
4,4'-DDD 9. 5.
4,4' DDE 17. 35. 31. ._1. 4.
4,4'-DD[ 14. 7. 3. 12. 11. 2. 160.
loxophene
beta-BHC 4.

Heptachtorepoxide 5,
gamma-BHC

Noles:

1. Analyticalresultsare presented
in micrograms/kilogram(ug/kg).

2. Blankspacesindicatethat the
analytewasnotdetected.

CanomeEnvironmental



C C C
IABI[ 1A

SUMMARYlABElOf ANA[YIlCAIRIL;UlIS: SOIl

SIIE13,01l RIIINIRY
NASAIAMII)A

REM[DIAlINVLSIICAIION/t[ASIBIIIIYSIUI)Y

Borin(.INumber/S(Jrnpl(;Depth(leer)
BOR-17 BOR18 BOR19 BOR-.22 BOR26 l/OR26 U()I{ 2(i

ChemicalOroup/Analyte 4.0 - 4.5 14.5- 15.0 8.0 --.8.D 5.5 4.0 6.0 6.!) lO.b 11.0 13.5 14.0
Pesticides

4,4'-DDD 1.4.
4,4' DDE /.
4,4'-DDI 7. 3. /2.
Toxaphene 1400. 2bOO, 400,
beta-BHC 2.

Heptachlorepo×ide
gamma-BHC 3.

Notes:

1. Analyticalresultsarepresented
inmicrograms/kilogram(ug/kg).

2. Blankspacesindicatethaithe
analytewasnotdetected.

CanomeE nvironmenta]



SUMMARYIABL[OtANAIYIICA[R[SUIIS:,5011
Silt_15,011I'_[fIN[RY

NASAIAMtDA
RIIMEDIAIINV[_.;[ICAIION/[[ASI[]I[IIYSIUI)Y

Borin(jNumber/!kJmpleDepth(fc_el)
MWOR-1 MWOR-1 MWOR1 MWOR1 MWOR1 MWOR2 MWOR2 MWOf,_2

1_ l liChemicalOroup/Analyte 1.0 1.5 5.0 ,3.5 L!) 8.0 12.0 2.:) 15.0 155 2,0 2.'J 4.0 4.!) 8.0 _-,,,)
Melals
Aluminum ,3610.0 4160.0 4/70.0 12000.0 /500.0 80/0,0 ,5080.0 ,t/tiC.0

Antimony 3,!)
Arsenic 2.6
Barium 35.0 ,30.0 140.0 ',77.0 4/./ 17.6 19.,5
Cadmium
Calcium 2600.0 2100.0 1500.0 1900.0 1/00.0 3550.0 1560,0 1840.0
Chromium 22.0 22.0 29.0 63.0 :t7.0 ,5.6 212 7',).2
Cobalt b.8 ,4.6 ,t.9

Copper 9.2 11.0 6.7 17.0 8.6 59.6 12,2 8.!)
Iron 6250.0 6920.0 8560.0 15400.0 10800.0 26600.0 6160.0 6940.0
Lead

Magnesium 1900.0 2100.0 1800.0 3900.0 3000.0 3310.0 1860.0 7110.0
Manganese 93.0 88.0 120.0 93.0 100.0 /02.0 69.D 80.1
Nickel 21.0 22.0 2,3.0 55.0 ,56.0 2.6 20.9 21._
Potassium 540.0 620.0 620.0 710.0 270.0 410.0 ',)10.0
Selenium
Sodium 800.0 2/0.0 102.0 1?1.0
]hallium
li[anium 550.0 ,]60.0 500.0 440.0 4,_0.0 657.0 2/ti.() ,528,0
Vanadium 16.0 17.0 22.0 29.0 22.0 2/.6 1,_.1 14.4
Zinc 18.0 19.0 14.0 37.0 26.0 95.8 72.',7 22.2

Notes:

1. Analyticalresultsare presented
in milligrams/kilogram(mg/kg).

2. Blankspacesindicalethat the
analylewasnotdetected.

CanomeEnvironmental



SUMMARYIABI1 ()[ ANAIYIICAIRtSUIIS:St)It
SIt[ 1:_,01lk[flN[RY

NASAIAMI:I)A
R[Mt_DIAlINV[SIlCAIION/H_ASIBI[IIYS[UI)Y

BoringNumber/SampleDepth(tool)
MWOR-2 MWOR-2 MWOR-2 MWOR,5 MWOR-,5 MWOR3 MWOR,5 MWOR,3

ChemicalCroup/Analyle 11.0- 11.,5 12.5- 1ZO 13.0 1&5 2.0 2.5 4.0 4,5 8.0 8.b lO.b 11.0 11.0 11.5
Metals
Aluminum 94.1 7570.0 8020.0 ,5580.0 3560.0 5610.0 12300.0 11600.0

Antimony
Arsenic 6.I 4.3 ',L5 5./
Barium 47.6 61.5 71.8 18.9 22.1 42.0 68.2 60.0
Cadmium
Calcium 2370.0 2100.0 2060.0 2190.0 17,t0.0 1880.0 2200.0 21!0.0
Chromium 4,5.8 41.7 39.,3 27.1 2&O 318 ',)4.1 ',/,).,'_
Coboll 9.9 6.4 7.0 4.0 4.8 5.6 /./ /.0

Copper 92.0 11.9 15.4 8.1 lab 8.5 1t.i.2 1,5.4
Iron 18800.0 14100,0 15600.0 6910,0 6840.0 7560,0 11800.0 1!}200.0
Lead 8.6 6,2

Magnesium 5790.0 3590.0 3540.0 2010.0 2200.0 2140.0 ,5810.0 ,'_800.0
Manganese 274.0 146.0 1,34.0 79.9 /8.2 10/.O 1'M,O 1613.0
Nickel 54.2 45.6 44.5 21.6 24.0 22,6 ',)8.,:; 61.0
Potassium 1800.0 1100.0 1300.0 480.0 620.0 410.0 890.0 800.0
Selenium
Sodium 25,50.0 1370.0 1350.0 129.0 178.0 /66.0 1160.0 1090.0
fhollium
litanium 291.0 437.0 455.0 359.0 2/8.0 40,:;.0 bSO.O bb4.0
Vanadium 30.2 24.0 22.7 153 15.8 15.7 ,:;1.8 ,54.:_
Zinc 91.7 55.7 34,9 22.7 :50.2 24.4 b7.8 55./

Notes:

1, Analyticalresultsare presented
in milligrams/kilogram(mg/kg).

2. Blankspacesindicatethat the
analytewasnot detected.

CanomeEnvironmental



SUMMARYIABIIOlANAIYIICAIRISUIIS:SOIl
SIIEI,%011R[IINIRY

NASAtAM[DA

RLM[DIAIINVISIICAIION/IIASIBIIIIYSIUDY

BoringNumber/S(_mpleDeplh(lee[)
MWOR-3 MWOR-4 MWOR-4 MWOR--4 MWOR4 MWOR4 MWOR',) MWOI'_5

ChemicalOroup/Analyte 13.0- 13.5 1.5 2.0 3.0 3.5 7.0 7.5 10.5 11.0 14.'J 15.0 1.0 Ii5 _.5 9.0
Metals
Aluminum 7790.0 415010 8790.0 11000.0 6620,0 /8/00 21900.0 1480010
Antimony 2.7 3.9 4.6 4.9
Arsenic 3.I 4.5 5I0 313 l.),6 812
Barium 58.6 84.7 61.4 128.0 58./ 63.7 2016 142.0
Cadmium
Calcium 1880.0 1500.0 1230.0 3150.0 1560.0 2490.0 14800.0 11I0.0
Chromium ,37.5 23.2 23.5 75.0 33.I 44.5 /.5 48,4
Cobalt 7.6 3.,5 3.6 2.7 6.2 6.8 15.J 15.2
Copper 10.6 13.0 16.0 13.0 10.1 15II 11,4,0 44.1
Iron 14800.0 7440.0 7080.0 13200.0 10800.0 13200.0 25900.0 2/300.0
Lead 7.6 8.1 I0.0 15.2 I/,9 6,5 22.I
Magnesium 3660.0 1490.0 1390.0 2940,0 2130.0 3440,0 9130.0 6680.0
Manganese 210.0 227.0 195.0 10,5.0 130.0 I/8.0 414.0 I!>9.0
Nickel 55.6 16.0 17.7 46.5 ,19.4 45./ 4./ ',_5,4
Potassium 680.0 680,0 640.0 550.0 520.0 L160,0 590.0 '2bO0.O
Selenium
Sodium 755.0 152.0 144.0 346.0 219.0 21,:).0 1830.0 1,t40,0
Thallium
Titanium 576.0 264.0 260.0 159.0 220,0 542.0 581.0 292.0
Vanadium 25.7 15.7 15.8 1780.0 19.4 25.1 82.0 5/.6
Zinc 32.1 25.9 25.8 ,31.9 29.8 36.2 56.6 /8,0

Notes:

1. Analyticalresultsarepresented
inmilligrarns/kilocjram(mg/kg).

2. Blankspacesindicatethatthe
analytewasnotdetected.

CanomeEnvironmental



SUMMARY]At:qlO[ANAIYIICAIR[SUIIS:SOil
SIIE13,01lR[IINfRY

NASAIAMEDA
REM[DIA[INV[SIICAIION/I[ASI[.:IIIIIYSIUDY

Borin9 Number/S(lmpleDepth(feet)
MWOR-5 MWOR-5 MWOR-5 BOR6 BOR6 130R6 BOR6 [/()R 6

ChemicalOroup/Analyte 10.5- 1!.0 15.0- 13.5 15.0 15.5 0.5 1.0 6.0 6.b 8.5 9.0 11.5 1:!.0 14.5 15.0
Metals

Aluminum 9820.0 8740.0 5660.0 3460.0 3960.0 9840.0 11100.0 10200.0
Antimony
Arsenic 7.2 .3.9 4.5
Barium 86.,5 71.0 48.8 27.0 ,tl .0 6/.0 42.0 45.0
Cadmium

Calcium 1200.0 1480.0 1640.0 4600.0 8/0.0 1400.0 1/00.0 2200.0
Chromium 34.8 62.1 34.9 22.0 22.0 41.0 40.0 42.0
Cobalt 7.7 4.4 5.5 6.1 /.4 /. l
Copper 23.2 24.7 9.0 22.0 48.0 54.0 1/.0 12.0
Iron 18000.0 13900.0 10600.0 5920.0 75/0,0 14400,0 18200.0 14300.0
Lead 22,8 8.7 9.1 6.1
Magnesium 4460.0 3520.0 2120.0 1800.0 1200.0 24000 4100.0 ,5500,()
Manganese 342.0 123.0 125.0 15.0 1,50.0 I30.0 220.0 1_-_().0
Nickel 38.1 45.9 35.1 23.0 16.0 38,0 61.0 50,0
Potassium 1900.0 1200.0 950.0 620.0 850.0 /80.0 /80,0
Selenium
Sodium 1010.0 287.0 249.0 910.0
Thallium

litanium 363.0 343.0 386.0 290.0 280.0 290,0 480,0 450,0
Vanadium 28.2 24.2 20.2 15.0 18.0 :t2.0 ,'L_.O 25.0
Zinc 49.3 41.1 33.2 21.0 4/.0 ,_0.0 3b.O ,t0,0

Notes:

1. Analyticalresultsare presented
in milligrams/kilogram(mg/kg).

2. Blankspacesindicatethat the
analylewasnotdetected.

CanomeEnvironmental



C C IABtE1A

SUMMARYlAI}ltOlANAlYtICAlRLSU[IS:SOIl

SIll 13, 01l RIflNERY
NA5AIAMtDA

R[M[DIA[INVtc;[ICAIION/ttASI[tllIIY ,_IUDY

[torin9 Nurr_ber/SumpleDepth(feel)
BOR7 BOR-7 BOR-/ t30R / BOR/ ItOR8 t_()t,_8 t/Ok

ChemicalCroup/Analyte 0.5 - 1.0 2.0 2.5 ,5.[)- 4.0 9.0 9,5 14.5 !5.0 1.0 1.b ,5,!) 4.0 6.5 /.0
Metals
Aluminum 5040.0 4060.0 4310.0 18800.0 12400.0 3150,0 3/0(;.0 4130.0

Antimony
Arsenic
Barium 35.0 24.0 57.0 110.0 /'6.0
Cadmium
Calcium 3000.0 1900.0 1200.0 2100.0 2100.0 2400.0 2100.0 1800.0
Chromium 28.0 22.0 23.0 /2.0 40.0 20.0 2[i,0 230
Cobalt 7.2
Copper 13.0 12.0 7.4 26.0 20.0 15.0 9.1 6./
Iron 7900.0 6780.0 7760.0 22100.0 14000.0 5810.0 6530.0 /190.0
Lead 9.6 6.b

Magnesium 2000.0 2400.0 1500.0 3600.0 3000.0 18000 1800.0 ',;300.0
Manganese 93.0 85.0 76.0 190.0 1',)0.0 69.0 /9.0 88.0
Nickel 25.0 24.0 16.0 61.0 4b.O 20.0 19.0 24.0
Potassium 640.0 640.0 790.0 2300.0 1100.0 /20.0
Selenium
Sodium 990.0
Thallium

li[anium 470.0 320.0 290.0 6b3.0 590.0 ,500.0 410.0 360.0
Vanadium 20.0 15.0 18.0 46.0 27.0 14.0 1/.0 1/.0
Zinc 18.0 19.0 16.0 42.0 38.0 18.0 16.0 1/.0

Notes:

1. Analyticalresultsore presented
in milligrams/kilogram(mg/kg).

2. Blankspacesindicatethai ihe
anolyiewasnotdetected. .,

C<nomeE nvitonmental



SUMMARY1ABLEOIANAlYtiCAlRESUIlS:SOl[
SIIE13,OILR[[IN[RY

NASAIAMtl)A
R[MEDIA[INVESIICA11ON/FEASIBItIfYSIUI)Y

BoringNurnber/S(JrnpleDepth(leer)
BOR-8 BOR-.8 BOR9 BOR-9 BOR9 BOR9 I_()k 9 It()t(' 10

ChemicalOroup/Analyte !0.5- 11.0 12.,5- 150 O.b 1.0 2.5 33,0 /.0 1.b 11.',) 12.0 14,!) 1!).0 O.b 1.0
Metals
Aluminum 9560.0 10100.0 2820.0 5850.0 7430.0 12',)00.0 9490.0 4400.0

Antimony
Arsenic 3,8

Barium ,58.0 130.0 28.0 41.0 81.0 6/.0 84.9
Cadmium
Calcium 5500.0 1800.0 3300.0 4100.0 1900.0 2400.0 ?/00.0 :;980.0
Chromium 339.0 70.0 20.0 30.0 334.0 40,0 39,0 ,58._i
Cobalt 8.7 6.2 68 t;.8 4.0

Copper 45.0 14.0 16.0 8.3 10.0 8.',) 6.4
Iron 14700.0 16100.0 5450.0 8580.0 10000,0 16000.0 12b00.0 /000.0
lead

Magnesium ,5900.0 4400.0 1600.0 2700.0 23300.0 4000.0 33400.0 1920.0
Manganese 170.0 130.0 64.0 94.0 100.0 180.0 1',)0.0 8/.9
Nickel 52.0 540 18.0 27.0 25.0 52.0 40.0 19.(;
Potassium 1600.0 1700.0 870.0 6/0.0 1000.0 1000.0 bO0.O
Selenium 12.0
Sodium 1200.0 1400.0 1/4.0
lhallium
litonium 480.0 570.0 250.0 480.0 4bO.O 5,5,5.0 641.0
Vanadium ,4,0.0 333.0 1,t.0 21.0 26.0 32.0 330.0 19.2
Zinc b3.O 36.0 18.0 19.0 15.0 27.0 24.0 19.8

Notes:

1, Analyticalresultsare presented
in milligrams/kilogram(mg/kg).

2. Blankspacesindicatethat the
analytewasnotdetected. .,

Canome Environmental



t_IABL[ 1A

SUMMARYIAttll OIANAlYtICAlR[SUIIS:SOIl
SIll 1,_,OILR[tlN[RY

NASAIAM[DA
RtMEDIAlINV[.%11CAIION/ElASIltllIIYSIUI)Y

Borin9 Nurrlber/S(JmploDeplh(l_,_et)
BOR-IO BOR10 BOR.IO [/OR--IO BOR11 BOR11 t;()R 1! lION ll

ChemicalCroup/Analyle 4.0 4.,5 8.0 -- 8.5 11.',) 12.0 14.5 15.0 0.5 1.0 ,_.b 4.0 7,0 /.b 11.!1 12.0
Melals

Aluminum 4280.0 4290.0 5550.0 /550.0 8960.0 45.8 ,5.580.0 !)690.0
Antimony 6.0 4.,3 4.2 6.0
Arsenic 4.9 4.8 b.O
Barium 21.2 48.7 51.5 67.5 105.0 25.6 20.4 61,b
Cadmium

Calcium 2230.0 5140.0 5900.0 1760.0 8020.0 ..t610.0 16&0.0 26900.0
Chromium 32.1 27.1 55.7 40.3 29.1 ,f_4.4 24.',) 27.9
Cobalt 4.2 4.5 7.4 7.4 7.8 4.0 J.9 9.b
Copper 7.,_ 22.8 11.5 12.8 422) 4./ 6.8 18.9
Iron 7050.0 7040.0 10600.0 12700.0 15700.0 /260.0 ',)//0.0 9810.0
Lead 58.5 64.2 b9.?
Magnesium 2160.0 2040.0 5640.0 5100.0 5600.0 2090.0 1890.0 2660.0
Manganese 90.6 94.5 158.0 169.0 548.0 89.8 70.2 202.0
Nickel 21.7 22.1 56.0 41.8 46.0 25,6 22.2 ,t8,9
Potassium 620.0 540.0 1100.0 1100.0 8,_0.0 590.0 580.U 960.0
Selenium
Sodium 264.0 425.0 1620.0 1560.0 495.0 191.0 ?/0.0 1,_',)0.0
Thallium

litanium 400.0 287.0 418.0 442.0 2',)/.0 444.0 296.0 286.0
Vanadium 17.6 17.0 22.4 25.7 27.6 18.b 14.2 21,0
Zinc 22.2 54,4 92.5 56.4 64./ 25.9 22.4 /9.8

Notes:

1. Analyticalresultsere presented
in milligrams/kilogram(mg/kg).

2. Blankspacesindicatethat the
analytewasnot detected. .,

Canon|e Environmenta]



SUMMARY1ABL[OFANA[YIlCAIR[SULIS:501[
Silt 13,011REflN[RY

NASAIAM[DA
RIM[DIALINV[_;IlCAIlON/f[ASIBIIIIYSIUI)Y

Borin(jNumber/SampleDepth(feet)
BOR-11 BOR12 BOR12 BOR-12 BOR12 BOR12 BOR15 It()R 1.5

ChemicalOroup/Analyle 14.5- 15.0 0.5- t.0 4.0- 4.5 10.0 10.5 11.5 12.0 14.5 1',).0 0.5 1,0 ?.5 ,5.0
Metals
Aluminum 9190.0 4190.0 4190,0 11400.0 8/10.0 1440.0 44/0.0 ',)0,50.0

Antimony 6.0 4.8 4.5 7.4 6.0 4.6
Arsenic 3.1 2.6 6.1
Barium 78.7 82.5 39.4 )'7.0 46.8 56.4 51.O 55.0
Cadmium
Calcium t820.0 9970.0 3610.0 28/0.0 5840.0 1560.0 4400,0 3200.0
Chromium 41.7 28.4 50.9 53.9 40.1 3/,4 29.0 ,tl.0
Cobalt 5.3 4.1 3.8 7.6 10.9 3./
Copper 10,7 39.1 11.6 36.0 30.1 20.6 9.!) ',),6
Iron 15900.0 7290.0 6840.0 15200.0 14500.0 10800,0 8020.0 /600.0
Lead 6.7 9.1 31.0 8.8
Magnesium 3390.0 26.6 2250.0 4850.0 3940.0 2620.0 1800.0 2100.0
Manganese 130.0 1,59.0 81.3 158.0 184.0 86.0 96.0 91,0
Nickel 49.6 25.9 24.7 43.6 b1.4 3/.1 26.0 23,0
Potassium 1300.0 910.0 690.0 1600.0 1400.0 980.0 620.0 6/0,0
Selenium
Sodium 1240.0 392.0 494.0 2060.0 1520.0 '.)19.0
]hallium
Titanium 452.0 268.0 583.0 557.0 3//.0 450.0 4/0.0 490.0
Vanadium 23.8 15.7 t6.6 32.4 2/.] 21./ 22.0 20.0
Zinc 42.0 41.9 25.5 53.0 /3.8 36./ 20.0 16.0

Notes:

1. Analyticalresultsarepresented
inmilligrams/kilogram(mg/kg).

2. Blankspacesindicatethatthe
analytewasnotdetected.

Ct3non|e;E nvironmental



SUMMARY1AItlI: OfANAIYIICA[R[(.;ULIS:SOIl
SII[ 13,011R[flNERY

NASAIAM[I)A
R[M[DIAIINV[S/IGAIION/I[ASIBIIIIYSIUI)Y

Borin9 Number/SornpleDeplh(led)
BOR-13 BOR-13 BOR--13 BOR-14 BOR14 BOR14 l/OR 14 ttOR lb

ChemicalGroup/Analyle 7.0 - 7.5 11.5- 12.0 14.!) 1',).0 0.0 O.b 4.0 4.5 8.',) 9.0 14.U 14.h 0.5 1,0
Metals
Aluminum 11400.0 12,500.0 12400.0 4710.0 5210.0 8900.0 15100.0 182001)

Antimony 8,2
Arsenic 2.',)
Barium 42.0 78.0 84.0 54.0 28.0 52.0 110.0 2,t.0
Cadmium
Calcium 2900.0 2200.0 2000.0 2900.0 2200.0 2000.0 2600.0 9100.0
Chromium 5,].0 44.0 40.0 28.0 28.0 40.0 !)0.0 27.N
Cobalt 7.5 /.2 1b.2

Copper 10.0 9.,] t 1.0 56.0 25.0 22,0 I/.0 160.0
I_on 16500.0 16200.0 15000.0 7770.0 8420.0 12,500.0 19400.0 28500.0
Lead 14.1

Magnesium 4400.0 3300.0 `]`]00.0 2200.0 2600.0 28000 4000.0 12000.0
Manganese 160.0 120.0 140.0 92.0 90.0 140,0 2bO.O 4',)6,0
Nickel 46.0 4[:).0 48.0 24.0 26,0 5!).0 6'2,0 201
Potassium 1400.0 1500.0 1b00.0 7,]0.0 9`50.0 740.0 1000.0 /80.0
Selenium
Sodium 1900.0 920.0 110.0 900.0 560.0
Thallium
Titanium 610.0 554.0 590.0 440.0 460.0 520.0 560.0 5,14.0
Vanadium ,']4.0 ,]1.0 ,]1.0 19.0 19.0 30.0 3b.O /6.8
Zinc 35.0 29.0 30.0 27.0 24.0 30.0 36.0 66.8

Notes:
1. Analyticalresullsarepresented

inmilligrams/kilocjram(mg/k9).
2. Blankspacesindicatethat[he

onolytewasnotdetected. .,

CanomeEnvironmental



SUMMARY1ABI[ OfANA[YIICALRP,;UIiS: SOil
SII[ 13,01[RLflN[RY

NASAIAMIDA
R[MEDIAIINVK;IICAIION/[tASIBIIIIYSIUDY

BorinqNumber/ScJmpleDepth(k'et)
BOR-15 BOR-15 BOR-15 tiOR-15 BOR16 l/OR 16 [_()R16 BOt_16

ChemicalOroup/Analyte 2.5 - :].0 7.0- 7.5 11.!) 12.0 14,5 1!).0 0.5 1,0 2.b _.0 7.0 /,b 115 12.0
Metals
Aluminum 4840.0 5890.0 11;00.0 10900.0 16200.0 /040.0 12600.0 !4400.0

Antimony 5.5 5.8 4.4 6./
Arsenic 3.5 5,3
Barium 50.6 48.6 61.6 72.4 290.0 680 99.0 98,0
Cadmium `5.',)
Calcium 2590.0 27,50.0 1840.0 16/0.0 !)600.0 1900.0 210().0 7900.0
Chromium 51.1 56.7 49.8 59,8 4/.0 50.0 44.0 ')1.0
Cobalt 4.7 6.0 8.8 4.5 10.0 6.8 9.0

Copper 7.0 10.8 11.9 11.8 74.0 8.1 11.0 12.0
Iron 8480.0 10500.0 15400.0 15400.0 20300.0 9060,0 1',)500.0 1/900.0
Lead 8.,] 260.0 5./

Magnesium 2660.0 5500.0 5880.0 5040.0 5100.0 1600.0 400().0 b000.O
Manganese 115.0 127.0 147.0 140.0 4!)0.0 210.0 210,0 2!)0.0
Nickel 30.2 37.5 69.1 51.3 bO.O 280 4/.0 60.t)
Potassium 740.0 1200.0 1100.0 850.0 2/00.0 800.0 800,0 1.500.0
Selenium 12.0 14.0
Sodium 176.0 488.0 2060.0 1840.0
Ihallium
litanium 351.0 451.0 524.0 293.0 b67.O ,t90.0 490.0 64,1.0
Vanadium 17.9 20.6 29.8 24.7 48.0 22.0 5,S.O ,t6.0
Zinc 32.8 3,5.6 5/.4 ,52.2 1280.0 2b.O `50.0 `5b,0

Noles:

1. Analyticalresultsare presented
in milligrams/kilogram(mg/kg).

2. Blankspacesindicatethat the
analytewasnotdetected.

Canon|eEnvironmental



_/PPlAB[[ 1A _/lIP"

SUMMARY1AB[tO[ ANALYIlCALR[SUIlS:SOIL
Slit 13,01[REtlNIRY

NASAIAM[DA

REM[DIAlINVES11CAIION/![ASIBI[IIYSIUI)Y

Borin!jNumber/SampleDq)th(teet)
BOR-16 BOR17 BOR-17 BOR17 BOR1/ t]OR 1/ BOR17 bOR 18

ChemicalGroup/Analyle 14.5- 15.0 2.0 - 2.5 4.0 4.5 8.0 - 8.,5 10.5)-- 11.0 11.0 11.5 14,!) 15.0 0.5 1,0
Melals
Aluminum 12500.0 2990,0 4710,0 99.]0.0 /970,0 11400.0 8990.0 95'.)0.()

Antimony 4.4 4.5 5.8 4.6
Arsenic 5.0 5.2 20,0
Barium 84.0 76.2 44.9 77.,] /9.!) 95.0 84.9 /6.0
Cadmium
Calcium 3500.0 2300.0 2220.0 1630.0 2020.0 2400.0 2080.0 ,t600.0
Chromium 55.0 23.0 28.2 ,%.5 44.5 56.2 4/.8 54.0
Cobalt 7.9 5.8 6.1 6.5 6.8 ,/.6 8.9 /.8

Copper 10.0 t5.2 12.9 15.3 19.6 22.0 15.0 6[).0
Iron 16800.0 6060.0 8820.0 14900.0 15900.0 1/800.0 15400.0 19400.0
Lead 18.6 7.1 7.4 8,1 'o0.0

Magnesium 4500.0 1740.0 2190.0 5890.0 5190.0 5980.0 4080,0 6500,(1
Manganese 240.0 72.1 96.2 109.0 196.0 1,55.0 254.0 280.0
Nickel 55.0 20.8 27.5 44.1 48.6 59.4 58.1 45.0
Potassium 1500.0 430.0 770.0 820.0 625.0 /90.0 990.0 1000.0
Selenium 12.0
Sodium 157.0 155.0 554.0 5/0.0 5//.0 561.0
Thallium
Titanium 627.0 245.0 343.0 528.0 455.0 610.0 42.6 560.0
Vanadium 53.0 12.5 t8.5 27.6 25.,1 515 2(;.2 ,52.0
Zinc 52.0 27.5 25.5 59.2 59.2 59.2 ,5/.4 91.0

Notes:

1. Analyticalresultsare presented
in milligrams/kilogram(mg/kg).

2. Blankspacesindicatethat the
analytewasnot detected.

CauomeEnvironmental



_ IAB[[IA I_

SUMMARY1A[tllOFANALYIICAIR[c.;UIIS: SOIl
SIlt 15,01[R[FINLRY

NASAIAM[DA
REM[DIAlINV[SIICAflON/F[ASIBILI1YSIUI)Y

Borin9 Number/SampleDepth(f(:el)
BOR-18 BOR18 BOR18 BOR18 BOR19 B()R 19 ItOR 19 ttOR 19

ChemicalCroup/Analyle 4.0 - 4.5 1.5 - 8.0 11.5- 12.0 14,5 15.0 0,5 1.0 J,',) 4.0 8.0 8.b 11,5 12,0
Melals
Aluminum 5950.0 12400.0 10100.0 14200.0 4140.0 4390.0 10800,0 11200.0

Antimony 5.8 ',) I/ 418 71 ',)

Arsenic 2.6 ,5.!)
Barium 68.0 66.0 81.0 94.0 46.4 26.8 109.0 85.9
Cadmium
Calcium 2000.0 1900.0 2300.0 3100.0 22`]00.0 1990.0 1960.0 ?260.0
Chromium 2,].0 50.0 39.0 54.0 `34.0 29.9 41.4 4b,9
Cobalt 7.I 9.I ,].',) 4.2 9.4 8.I

Copper 7.1 9.I 8.4 14.0 IO.I /.0 I ?.I ?,I.',)
Iron 7820.0 1,]600.0 12900.0 18600.0 6980.0 /390.0 14600.0 1660(}.0
Lead 6./

Magnesium 1500.0 3400.0 ,]500.0 4900.0 2040.0 2460.0 4140.0 ,5940.0
Manganese 180.0 120.0 320.0 2,t0.0 101.0 80.2 19?,0 20(L0
Nickel 14.0 39.0 48.0 63.0 21.1 26.8 56.6 58.6
Polassium 690.0 1100.0 1500.0 670.0 8,]0.0 //0.0 916,0
Selenium 15.0
Sodium 467.0 2J8.0 4,51.0 612.0
Thallium
Titanium ,]80.0 51,].0 516.0 665.0 582.0 ,_89.0 485,0 59,_0
Vanadium 17.0 .30.0 2b.O ,_,].0 17.9 1(;.9 ,5()i/ 2!i9
Zinc 1710 2 _ i 0 2 510 3 510 _ 0 . 2 ? () i 9 ,_ 81/ [, )41 [ )

Notes:"

1. Analyticalresultsare presented
in milligrams/kilogram(mg/k9).

2. Blankspacesindicatethat the
onalyiewasnotdetected.

CanomeEnvironmental



CIAB[E 1A C

SUMMARYIABII: Ot:ANAlYIlCALI'_ESUIIS:SOIl
SIlL13,01lREFINERY

NASAIAMLDA
REMEDIALINVESTIGAIION/,[ [ ASIBIIIIYSIUDY

BorinqNurnber/SampleDepth(foot)
BOR-19 BOR-20 BOR20 BOR-20 BOI,::-20 BOR-20 B()R 20 t/OR21

ChemicalOroup/Analyte 14.5- 15.0 2.5 - 3.0 5,0 5.5 5,5 6.0 ,/.0 /.5 10,5 11.0 14/,) 1!).0 0.',) l.()
Metals
Aluminum 6290.0 4130.0 4300.0 3480.0 45!0.0 5190.0 41/0.0 4/.9

Antimony 4.5 2.6 3.0 2.8 4.8 5,1 ,_./
Arsenic 3.8 4.8
Barium 62.8 23.9 31.9 26.9 22.1 15.7 1_.9 26.2
Cadmium
Calcium 1960,0 5570.0 3500.0 2100.0 2120.0 1350.0 3b/0.0 3090.0
Chromium 40.1 38.3 29.7 25.8 30.3 24.1 24.',) b?.2
Cobalt 7.1 3.1 4.1 3.2 3,9 4.0 4.6 3./

Copper 9.8 16.0 15.7 11.6 5.5 5.5 12.4 2',)./
Iron 11600.0 7440.0 1/90.0 6/60.0 7580.0 6580.0 82/0.0 /920,0
Lead 7.6 8.6 8,8

Magnesium 3010.0 1610.0 2250.0 1940.0 2150.0 1980.0 2230.0 22/0,0
Manganese 245.0 90.7 9;/.6 77.0 84.4 ;/8,5 94.0 108.0
Nickel 45.1 20.0 23.2 22.3 23.] 25,b 2,_.9 28.6
Potassium 800.0 570.0 700.0 547.0 ;60.0 580.0 9/0.0 660,0
Selenium
Sodium ,,t80.0 212.0 317.0 559.0 551.0 461.0 / 1'a.O ?4/.0
Ihallium 2./
Titanium 511.0 462.0 416.0 322.0 429.0 244.0 229.0 451.0
Vanadium 21.0 18.6 17.3 14.8 I1.I 14.1 15/,) 19.3
Zinc 34.3 25.5 50.4 24.2 22.1 21.5 29.2 &/.2

Notes:

1. Analyticalresullsare presented
in milligrams/kilogram(mg/kg).

2. Blankspacesindicatelhot the
onolytewasnol detected.

Canon|eEnvironmental



SUMMARY1ABElOFANALYIICAIRP3UIIS:SOIl
SII[ 13,01lREFINERY

NASAIAMEDA
REMEDIAlINV[SIICAIION/FEASIBILIIYSIUDY

Borin9 Number/SampleDe@h(feet)
BOR-21 BOR21 BOR21 BOR-21 BOR22 BOR22 BOR-22 t/OR22

ChemicalGroup/Anal)de 3.0 - 3.5 7.5 8.0 12.0-. 12.5 15.0 15.5 0.5 1,0 3.5 4.0 8,0 8.5 11.b 12.0
Metals
Aluminum 5400.0 4790.0 6350.0 7830.0 12300.0 5/20.0 5810.0 28800.0
Antimony 4.6
Arsenic 2.7 2.9 ,3.3
Barium 22.2 28.0 53.6 58.1 200.0 51.0 29.0 81.0
Cadmium
Calcium 4140.0 2,350.0 1620.0 2230.0 9000.0 36000 ,_100.0 /100.0
Chromium 23.0 ,32.7 55.7 40,7 28.0 31.0 ,50.0 89.0
Cobalt 3.1 2.9 4.1 3.5 6.4 I',).0
Copper 9.3 8.9 15.4 12.2 110.0 5.4 1:5.0 ,56,0
Iron 6030.0 7500.0 ;3300.0 13000.0 14400.0 80lO.O 8190.0 ,5/000.0
Lead 6.8 8.8 6.2 8.5 7.4 22.0 19.0
Magnesium 2100.0 2250.0 2980.0 ,5200.0 55900.0 2400.0 2400.0 10000,0
Manganese 89.0 91.2 146.0 132.0 2,50.0 955.0 94.0 500.0
Nickel 23.5 24.55 39.4 559.7 25.0 255.0 2,5.0 91.0
Potassium 550.0 7550,0 910.0 1000.0 2400.0 8bO.O 910.0 5/00.0
Selenium 26,0
Sodium 184.0 202.0 500.0 460.0 A_()0.0
Thallium ,3.I
titanium 284.0 441.0 350.0 504.0 879.0 62/.0 580.0 964.0
Vanadium 13.55 17.7 2,3.2 24.0 552.0 22.0 22.0 10.0
Zinc 18.7 26.5 28.5 552.0 72.0 1/.0 2t.0 94.0

Notes:

1. Analyticalresultsarepresented
inmilligrams/kilogram(mg/kg).

2. Blankspacesindicatethatthe
analytewasnotdetected.

CanomeEnvironmenta]



SUMMARY1ABIfOtANA[YIICA[R[SUIIS: SOil.
SIlL13,01lRtt-INtRY

NASAIAMLDA
REMEDIAlINVLS]ICATION/E[ ASIBIII1YSIUDY

BoringNumbor/SampleDepth(le(,t)
BOR-22 BOR23 BOR23 BOR-23 BOR20 BOR2,; BOI{24 BOR24

ChemicalGroup//Anolyte 14.,5- 15.0 1.0 1.5 3.!7 4.0 9.0 9.b 11.5 12.0 1_).0 l'J.b 1.0 1.',) 5.0 ,¢.5
Melats
Aluminum 10400.0 3080.0 5320.0 6440.0 12400.0 /550.0 4910.0 3/80.0

Antimony 2.4 2.5 b.8 2.(-;
Arsenic 3.1 5.6 4.9 4.9 3.3
Barium 8,3.0 24.I 17.7 48.I 6,;.1 68.0 44.I 64.1
Cadmium
Calcium 2400.0 1720.0 28800.0 2740.0 3820.0 2190.0 2440.0 156U.0
Chromium 47.0 23.4 35.5 38.5 b9.2 46.5 2k9 24._,_
Coboll 6.8 3.I 5.I 7.5 11.0 /.0 4./ ,'k6

Copper 9.5 8.6 18.6 14.2 29.1 11.3 24.2 1:1.,f)
Iron 14400.0 6010.0 9630.0 12500.0 22400.0 14100.0 8930.0 /020.0
Lead 15.3 18.6 3(;._,

Magnesium 3700.0 1560.0 2880.0 4050.0 61,_0.0 3/00.0 7/40.0 129t).0
Manganese 230.0 95.8 213.0 180,0 510.0 210.0 140.0 IbOO
Nickel 48.0 21.,3 32.0 40.4 64.6 47.9 26.2 1/.!)
Potassium 1600.0 390.0 830.0 1100.0 2000.0 1100.0 /fiO.O / 10.0
Selenium
Sodium 1200.0 1,30.0 471.0 64l.O 1670.0 !68.0 1/6.0 14,t.0
]hollium
lffanium 9,34.0 256.0 298.0 328.0 420.0 440.9 209.0 2!)0.0
Vanadium 28.0 14.8 21.2 22.1 :f6.1 24.,3 16.6 16.2
Zinc 28,0 24.1 38.6 45.2 70.2 38.0 40,6 26.5

Notes:

1. Analyticalresultsare presented
in milligrams/kilogram(mg/kg).

2. Blankspacesindicatethat the
analylewasno[deleded.

CanomeEnvironmental



SUMMARYIAI_I[OtANAIYIICAIRt:SUIIS:SOil
Sill: 1,_,01lR[IINtRY

NAgAIAM[I)A
t,_1M[I)IA[INVtSIIGAIION/ttASII31111YSIUI)Y

/)orin0 Nurnber/ScJrnpleDeplh(teel)
BOR-24 BOR24 BOR24 BOR25 BOR25 I_()f,_25 [t()R-2!, t/OR25

ChemicalOroup/Analyte 7.5- 8.0 11.5- 12.0 14.5 1',).0 0.5 1.0 ,5.5 4.0 /.0 /.5 11.5 12.0 14.5 15.0
Metals
Aluminum 12300.0 8100.0 8820.0 5470.0 ,5470.0 4200.0 4/00.0 /860.0
Antimony 4.4 4.0 2.5
Arsenic 7.1 8.1 5.9 ,'_.5 5.6
Barium 114.0 87.6 77.9 10.6 ,39.5 24.8 57.0 65.2
Cadmium
Calcium 2290.0 1720.0 2580.0 2010.0 1720.0 9210.0 1900.0 i940.0
Chromium 45.I 41.6 44.3 29.3 29.1 ,3,5.1 51.3 ,59.9
Cobalt 9.5 6.5 6.9 2.8 3.2 3.8 4.2 5._
Copper 15.2 15.3 14.1 8.5 6b.4 /. 1 1,4.5 1,5.,5
Iron 19400.0 14100.0 14300.0 6550.0 6,N0.0 /560.0 8/00.0 1,_800.0
Lead 12.4 7.5 9.8 2180.0 8.9
Magnesium 4620.0 3550.0 3870.0 1900.0 17i0.0 2180.0 2480.0 ,5/6().[)
Manganese 227.0 184.0 169.0 96.6 102.0 89.8 102.0 109.0
Nickel 60.5 50.4 50.7 22.5 22.6 22.8 28.0 45.(i
Potassium 800.0 590.0 942.0 460.0 480.0 590.0 8/0.0 !400.0
Selenium
Sodium 429.0 331.0 2/5.0 305.0 4b6.0 426.0 618.0 1,bU.(J
lhallium
litanium 556.0 .325.0 47%0 295.0 21._.0 4!)1.0 38t;.0 44_.0
Vanadium 34.0 24.6 25.4 t6.0 15.,3 18.8 1/./ 2,_._i
Zinc 37.7 52.4 36.4 20.7 46.6 24.6 28.2 .3/.2

Notes:
1. Analyticalresultsorepresented

inmilligrams/kilogram(mg/kg).
2. Blankspacesindicatethatthe

analytewasnotdetected. .,

CanomeEnvironmenta]



SUMMARYIABII: OtANALYIICA[RE_.;UIIS:SOIl
SIIE1:_,01lRE[INtRY

NASAIAMEDA

R[M[DIAlINVE_.;IIGAilON/F[ASIBIII1YSIUDY

BoringNumber/SurnpleDepth(teat)
BOR-26 BOR26 BOR26 BOR26 BOR26 BaR 27 BOR2/ I;()R 27

ChemicalOroup/Analyte 1.0 - 1.5 2.5 .3.0 6.0 6,5 10.5 11.0 1.3.5 14.0 1.0 1._) £0 .3.5 /.5 &O
Melals
Aluminum 4210.0 4720.0 4150.0 4310.0 9'.)20.0 3810.0 ._770.0 4230,0

Antimony
Arsenic .5./
Barium .32.0 49.0 66.0 46./ 31.9 2/.8
Cadmium 4.1
Calcium 1900.0 2900.0 1900.0 1500.0 2000.0 2600.0 2410.0
Chromium 27.0 46.0 24.0 24.0 ,59,0 2/.9 ,52.6 ,H,6
Cobalt 4.0 ,/.2 ,!.!-)
Copper 17.0 8..3 6,9 22.0 25.5 8.8 9.0
Iron 6890.0 15700.0 7500.0 7140.0 16600.0 6960.0 6/50.0 /490.0
Lead 120.0

Magnesium 2100.0 2.300.0 2000.0 2000.0 4200.0 2100.0 19',)0.0 ',_000.0
Manganese 88.0 220.0 120.0 82.0 1̀ 30.0 92.8 90.1 %.9
Nickel 22.0 29.0 24.0 22.0 48.0 22.5 21.0 2,t.9
Potassium 650.0 790.0 630.0 630.0 1600.0 640.0 4/0,0 6,/0.0
Selenium
Sodium 1200.0 540.0 .tl4.0 561.0
Thallium ?.9
Titanium 560.0 .300.0 ,340.0 280.0 410.0 /_81.0 `3//.0 ,580.0
Vanadium 16.0 17.0 17.0 16.0 ?7.0 15.9 15./ 20.0
Zinc 17.0 59.0 19.0 18.0 59.0 50.2 2,5.1 25.2

Notes:

1. Analyticalresultsarepresented
in milligrams/kilogram(mg/kg).

2. Blankspacesindicatethat the
analyiewasnotdetected.

Canon|eEnvironmenta]



IAI]I[ 1A C

SUMMARYIABIIOlANAIYIICA[klSUIIS:SOIl

SIft1,5,011R[FIN[RY
NASAtAM[DA

REMEDIAlINVI:SIICAIION/IIASIBIIIIYSIUDY

BaringNurrlber/SampleD{!plh(led)
BOR-21 BOR2/

ChemicalCroup/Analyte 10.5 11.0 13.0 - 13.b
Metals
Aluminum 4090.0 14000.0

Antimony 5.0
Arsenic 9.5
Barium 25.4 61.4
Cadmium 1.0
Calcium 1920.0 5240.0
Chromium 29.3 64.3
Cobalt 3.7 12.4

Copper 10.9 85.5
Iron 7250.0 2,5000.0
Lead 14.7

Magnesium 2260.0 7620.0
Manganese 88.3 321.0
Nickel 24.0 76.0
Potassium /50.0 2400.0
Selenium
Sodium 555.0 2420.0
Thallium
-titanium 350.0 366.0
Vanadium Ib.5 37.9
Zinc 22.9 101.0

Notes:

1. Analyticalresultsarepresented
inmilligrams/kilogram(m_/k_) .

2. Blankspacesindicatethatthe
analytewasnotdetected. .,

C,anomeEnvironmental



TABLE113

SUMMARYIABL[Ot ANALYTICALRESULrS:SOIL
SIIF !5,011 REFINfRY

NASALAMEDA

R[MEDIALINVES[ICAIION/f_ASIBILIIYSIUDY
O[HERANAI.YSES

]o[(11Petroleum
ttydrocarbons ]OC Ash Ni[ra[casN

BoringLocation/Depth (mg/kg) pH (mg/kg) (%) (mg/kg)

MWOR1 2,5' 3.0' 11,5
MWOR1 5.01I-5.5, 819
MWOR1 4.0' 4,5' 316 99.0
MWOR-2 4.0'-4.5' 9.2
MWOR2 5.0' 5.5' 4!6 99.2 0.21
MWOR2 12.0'-12,5' 6.4
MWOR-3 4.0'--4.5' 8.9
MWOR-&5.0'-5.5' 9.6 364 98.7
MWOR5 7.0' 7.5' 2,4
MWOR3 10.0'-10.5' 15.8
MWOR4 2,5'--3,0' 149.0
MWOR-43.0' 3.5' 7.7
MWOR4 4.0' 4.5' 727 99 1.26
MWOR5 1.5'-2.0' 1820 98.3 0.21
MWOR5 7.0' 7.5' 5.5
MWOR-58.5' 9.0' 9.2
BOR6 2.0'-2.5' 364 99,1 1.12
BOR-6!1.5'-12.0' 7.4
BOR-72.0'-2.5' 168.0 9.5
BOR-76.0'-6.5' 505 98.9 0.36
BOR-82.5' 3.0' 263 99.3
BOR-83.0'-3.5' 631 99.3
BOR8 5.5'-4.0' 9.9
BOR-811.0'-11.5' 57.9
BOR-92.0'-2.5' 26.8
BOR-92.5'-3.0' 8.7
BOR-94.0'-4,5' 16800 94.4
BOR-96.5'-7.0' 4560.0
BOR-911.0'-11,5' 2500.0
BOR-914.0'-14.5' 2370.0
BOR-IO1.0'-1.5' 316 99.3
BOR-IO4.0'-4.5' 9.9
BOR10 11.0'-11.5' 17.2

CanomeEnvironmental



[ABLE1B

qUMMARY[ABI[ OFANA['fiiCALRfSUI!%:'}Oil
SI[E1.3,()t[ REFIN[RY

NASALAM[DA

R[MEDIAL]NV_SIICA!ION/f[ASIBILI[YS[UOY
(}[HERANAlYSES

[o_alPeboieurn

ttydrocarbons [06 Ash Nitrateas N

BorinI Localion/Depth (mg!kg) pH (rng!kg} (,_4) (rT/,t/kg}

BOR11 2.5'-&0' 5.5
fSOR1I 4.5'4,0' 9.1
BOR11 4.0' 4.5' 416 99.5 0.!8
BOR11 1!.0' 11.5' 22.4
BOB12 5.5'. 4.0' 7.5
BOR12 4.0' 4.5' 10.0
BOR12 8.0' 8.5' 416 99.5 0.14
BORt2 11.0' 11.5' 24.2
BOR-15 1.0' 1,5' 95.9

BOR15 2.0' 2,5' 5.2 ..
BOB-!5 2,5' 5.0' 8.8
BOR-I5 6.5'- 1.0' 9!.8

tk .,, BOR-14 0.0'-0.5' 9.0
BOR-!4 1.0' 1.5'
BOR-14 4.0'-4.5' 9.0
BOR-14 4.5'-5.0'
BOR--148.5'- 9.0' 7.5
BOR14 9.0'-9.5'
BOR14 14.0' 14.5' 7.5
BOR-14 14.5'-15.0'
BOR15 2.0'-2.5' 4690.0
BOR-15 2.5'--5,0' 8.7
BOR-15 4.0'-4.5' 1140 98.8 3.42
BOR-15 6.5'-7.0' 9.6
BOR-15 11.0' 11.5' 255.0
BOR15 14.0'-14.5' 5.6
BOR-16 2.0'-2,5' 56.2
BOR-16 2.5' &O' 6.2
BOR-16 5.5'-4.0' 4150 98.2
BOR17 2.5'-5.0' 1480.0
BOR-17 4.0'-4.5' 8.2
BOR-17 5.0'-5.5' 5550 98.9
BOR-17 7.0'-7.5' 227.0

CanomeEnvironmental



1ABt[1R

S/JMMARYIABtEOtANAIYTIOALR_SU[TS:_011
SII[ 1_,I)1lRE[INERY

NASAtAMEI)A
RfMEDtAIINVi-SIICAIION,/tfASIBILIIY'3JUDY

OIHERANALYSES

[o[c11Petroleum

ttydroc(:_rbons [OC Ash Nib,,'Ae<J:;N

Boring1ocdtion,/Deptl (mg/k(j) pH (mg/kg) (%) (rT:g/kg)

BOR17 10.0' 10.5' 194,0
BOR17 10.5'-11.0' 1430.0
BOR17 11.5' 12.0' 257,0
BOR-182.5' 5,0' 601 98.5 0,12
BOR-18 &.5'-4.0' 5.2
BOR18 4.0'-4.5' 7.0
BOR19 2.5'-3,0' 175.0
BOR-19 3.5'-4.0' 9.5
BOR19 4.0'-4.5' 416 99.3 0,38
BOR19 11.0'-11.5' 3660.0
BOR-204.5'--5.0' 156 99.2 0.57
BOR20 5.0'-5.5' 9.4
BOR-205.5'-6.0' 9.6
BOR-212.5'-5.0' 2.6
BOR-215.0'-5.5' 9,8
BOR21 4.0'-4.5' 564 99.2 1.,t2
BOR2! 7.0'-7.5' 8.6
BOR-2111.5'-12.0' 46.8
BOR-225.5'-4.0' 9.6
BOR-224.0'-4.5' 275 98.4 0.98
BOR-227.5'-8.0' 9.0
BOR-2211.0' 11.5' 16.1
BOR-25&.O'-ZS' 5.2
BOR-253,5'-4.0' 9.&
BOR-2,14.0'-4.5' 819 98.7 0.2,1
BOR-2511.0'-11.5' 24.6
BOR-24,1.0'-&5' 8.6
BOR-244.0'-4.5' 416 98.8 1.79
BOR-25,1.5'-4.0' 9.4
BOR25 4.0'-4.5' 109 99.5 0.15
BOR-2511.0'-11.5' 2.9
BOR-261.5'-2.0' 7.5
BOR-262.5'-3.0' 6.4

Cano.ie Environmenta1



SUMMARYIAtttEOkANAtyrlCALRF_U[I%:'SOIl
S!I[ 1._,01tREFINERY

NAgALAMEDA

REMEDIA[iNV_SII()AII()N/_t]ASIBILIIY Si-UI)Y
p ¢,O]HERANALYc,E.>

To[alPelroleurn

Hydrocarbons [OC Ash Nitrdeas N

Borin(]Location/Depth (mg/kg) pH (rng/kg) (%) (mg/kq)

BOA26 4.0' 4.5' 271 99.5
BOR-26 1&O'-!5.5' 15.9
BOA-27 2,5' .5.0' 251.0
BOR27 5.0' 5.5' 9.2
BOR27 4,0' 4,5' 218 99.4 0.18
BOR-27 7.0' 7.5' 11.4
BOR27 10.0'-10.5' 2.1
BOR-27 12.5'-15.0' 22,2

No[es:

1. Analyticalresul[sarepresented
inunitsasshown.

2. Sampledepthsarepresenled
in feet.

CanonteEnvironmental



TABLE1t3

_-_UMMARY[A131[ OFANA[WI()ALRESJLTS:SOIL
SEr_75,01lREFINERY

NASALAMEDA
REMEDIALINVES[IGATION/FEASIBII!IYSTUDY

O[HERANALYSES

1olal [olal

Phosphorus KjeldahlNi[rogen Chloride Sulfate
BoringLocafon/D_',pth (mg/kg) (mg/k(]) (mg/kg) (mq/kg)

MWOR-12.5' ].0'
MWORI 3.0'-5.5'
MWOR1 4.0' 4.5' .340 129.0 8.5 15.8
MWOR2 4.0' 4.5'
MWOR2 5,0' 5.5' 372 95,0 5.9 10.9
MWOR2 12.0' 12.5'
MWOR5 4.0' 4.5'
MWOR3 5.0'-5.5' 480 174.0 51.2 50.8
MWOR5 7.0'-7.5'
MWOR3 !0.0'-10.5'
MWOR4 2.5' 3.0'
MWOR-43.0' 5.5'
MWOR-44.0' 4.5' 785 168.0 6.0 6.5
MWOR5 1.5'-2.0' 538 202.0 41.0 1040.0
MWOR5 7.0'-7.5'
MWOR-58.5'--9.0'
BOR-62.0'-2.5' 50I 78.4 5.6
BOR-6 !1.5'-12.0'
BOR-72.0'-2.5'
BOR-76.0'-6.5' 467 218.0 15.6 55.9
BOR8 2.5'-5.0' 455 151.0 5.2
BOR-83.0'-&5' t45 151.0 6.2
BOR-85.5'-4.0'
BOR-811.0'-11.5'
80R-9 2.0'-2.5'
BOR-92.5'-5.0'
BOR-94.0'-4.5' 2000 1270.0 20.9 125.0
BOR-96.5'-7.0'
BOR-911.0'-11.5'
80R-9 14,0' 14.5'
80R-10 1.0'-1.5' t80 72.8 6.5 8.2
BOR-IO4.0' 4.5'
BOR-IO11.0'-11.5'
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TABLEI_7

SUMMARYIABLEOFANALWICA[RESUI[,S:SOIL
Stlf 1,3.Oil REFINERY

NASALAME[)A
REMEDIALiNVESfi(;AIION/FEASIBItI[YSIUDY

P POTHERANALY,:_E_

lo[ol total
Phosphorus KieldohlNitrogen Chloride Sulf(fle

Boringtocation/Depth (m(j/kg) (rn(j!k9) (m(j/k_) (rng/kg)

BOR11 2.5'.3,0'
BOR11 3.5' 4.0'
BOR11 4.0'-4.5' 232 !46.0 5.5 10.9
BOR 11 II.0'11.5'
BOR-123.5' 4.0'
BOR-124.0'-4.5'
BOR12 8.0'-8.5' 472 162.0 69.9 48.4
BOR12 11.0'-11.5'
BOR-13 !.0'-1.5'

BOR15 2.0'-2.5'
BOR-132,5'-L0'
BOR-136.5' 7.0'
BOR-140.0'-0.5'
BOR-141.0' 1.5' 550.0 1.5
BOR14 4.0'-4,5'
BOR-14 4,5'-5.0' 250.0 4.5
BOR-148.5' 9.0'
BOR-149.0' 9.5' 160.0 4.4 6.6
BOR14 14.0'-14.5'
BOR-1414.5'-15.0' 120.0 8.1 6,7
BOR-152.0' 2.5'
BOR-152.5'-3.0'
BOR-154.0' 4.5' 756 174.0 185.0 28.2
BOR-156.5'-7.0'
BOR-15 11.0'-11.5'
BOR-1514.0'-14.5'
BOR-162.0'-2.5'
BOR-162.5'-£0'
BOR-16 3.5'-4,0' 1500 465.0 17.5 45,2
BOR-172,5'-3.0'
BOR-174.0'-4.5'
BOR-175.0'-5.5' 540 297.0 5.8 55.1
BOR-177.0' 7.5'
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1ABLE1t3

SUMMARYIABLEOFANALY]IOA[RFSU_S:SOIl
Sit[ 1}, 011RFFtNERY

NASALAMFDA

REMEDIALINVLSIIGAFIONiFLASIBI[IIY SlUDY
OFHERANAlYSES

Total Tota!

Phosphorus KjeldahlNitroclen Chloride Sulfa_€_

Borin9 Location/Depth (mg/k9) (mg/k9) (mg/k9} (m(tik9)

BOR-26 4.0'--4.,5' 462 72.8 4.5 4.4
ROR26 s.o' s.s'
BOR27 2.5' &O'
130R-275.0' 5.5'
BOR-27 4.0' 4.5' 555 95.0 5.7 10.5
BOR-27 J.0'--7.5'
BOR-27 lO.O'-!0.5'
BOR-27 12.5'-15.0'

Notes:

1. Analyticalresultsare presented
in unRsas shown.

2. Sampledepthsare presented
in feet.
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TABLE2

SUMMARYTABLEOFANALYTICALRESULTS:WA]ER
SITE13,OILREFINERY

NASALAMEDA
REMEDIALINVESTIGAIION/FEASIBILITYSTUDY

WellNumber

ChemicalOroup/Analyte Units MWOR1 MWOR-2 MWOR3 MWOR4 MWOR5

VolatileOrganics
Benzene uy/I
EthylBenzene ug/I
MethyleneChloride ug/I 10. 17. 5.
Xylene(total) ug/I

SemivolatileOrganics
Naphthalene ug/I
2-Methylnaphthalene ug/I
bis(2ethylhexyl)phthalate ug/I

4,4'-DDT ug/l 0.08

_Total PetroleumHydrocarbons mg/I 0.08

Mt_
Aluminum mg/I 184
Arsenic mg/I

Barium mg/I
Beryllium mg/I 0.0054 0.0084 0.0055 0.0056
Calcium mg/I 359 83 113 61 23
Chromium mg/I .........................................]1 ..........
Cobalt mg/I O.14 0,25 O.17 O.13
Copper mg/I 0.042 0.26 0.32 0.19 0.25
Iron mg/I 59 266 465 500 296
Lead mg/I ................................
Magnesium mg/I 98 94 128 80 81
Manganese mg/I 12 5,4 1t 4.8 5.4
Nickel mg/I 0.19 ...... .................................
Potassium mg/I 14 ,]4 45 16 35
Selenium mg/I .........................
Sodium mg/I 390 555 172 47 97
Titanium mg/I 1.4 4.7 7.3 5.6 5.4
Vanadium mg/I 0.11 0.55 0.76 0.55 0.51
Zinc mg/I 0.12 0.68 0.86 0,56 0,65
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TABLE2

SUMMARYTABLEOFANALYTICALRESULFS:WATER
SITE15,OILREFINERY

NASALAMEDA
REMEDIALINVESTIGATION/FEASIBILII-YSTUDY

WellNumber

ChemicalOroup/Analyte Units MWOR-1 MWOR-2 MWOR5 MWOR4 MWOR-5

TotalOrganicCarbon mg/I 21.3 25.2 15.1 7.5 10.0

GeneralMinerals
TotalDissolvedSolids mg/I 3160. 1580. 880. 620. 780.
SpecificConductance umhos/c 4020 2520 1410 470 540
pH - 6.8 7.8 7.4 6.7 7.2

Notes:

1.Shadedconcenlrationsdenote
concentrationsin excessof theMaximum

ContaminantLevelor [heAppliedActionLevel.
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[ABLE2

SUMMARYTABLEOFANALYTICALRESULIS:WATER

SIIE13,OILREFINERY
NASALAMEDA

REMEDIALINVESTIGATION/FEASIBILITYSTUDY

WellNumber

ChemicalOroup/Analyte Unit.__._]_s MW1 (HLA)

Volatile_Organics

Benzene ug/I
EthylBenzene u9/I 34.
MethyleneChloride ug/I
Xylene(total) u9/I 32.

SemivolatileOrganics

Naphthalene ug/I
2-Methylnaphthalene ug/I 16.
bis(2-ethylhexyl)phthalate ug/I 11.

4,4'-DDI ug/I 0.025

total Petroleu_drocarbons mg/I 21

Mt_
Aluminum mg/I
Arsenic mg/I
Barium mg/I
Beryllium mg/I
Calcium mg/I 82

Chromium mg/l
Cobalt mg/l
Copper mg/l 0.051
Iron mg/I 92
Lead mg/I
Magnesium mg/I 81
Manganese mg/I 2,7
Nickel mg/I 0.19
Potassium mg/I 25
Selenium mg/I
Sodium mg/I 506
Titanium mg/I 1.3
Vanadium mg/I 0.13
Zinc mg/l 0.18

CanonteEnvironmental



TABLE2
SUMMARYTABLEOFANALYTICALRESULIS:WAFER

SIrE13,OILREFINERY
NASALAMEDA

REMEDIALINVESflGATION/FEASIBILITYSTUDY

WellNumber

ChemicolOroup/Analyle Units MW-1(H[A)

;DialOrganicCarbon mg/I 67.6

GeneralMinerals

fotal DissolvedSolids mg/I 1820.
SpecificConductance umhos/c 2580
pH - 7.0

Notes:

1. Shadedconcentrationsdenote
concen(rafionsin excessof the Maximum

ContaminantLevelor the AppliedAction
[eve[
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IABI_E5

COMPARISONO[AC110NLEVELS[ORVARIOUSCHEMICALGROUPS
NASALAM[DA

REM[DIAIINVES]-IGA1tON/FEASIBIIflYSIUDY

AAL
MCI S[[C ]ILC Bioloqicol W(]ter Air Soil

ChemicalGroup/Anolyle (rag/I) (rncj/I) (mcj/kcj) Receplo, (ug/I) (ucj/m3) (m_j/kc])

VolalileOrcjanics
I, 1,1-1richloroethone 0.2 llurnun .500 300
I, 1,2,2- lelrochloroelhane 0.001
1,1,2-Trichloroethone 0.032
I, I - Dichloroelhylene 0.006
1,2-Dichloroethane 0.0005

1,3-1)ichloropropene 0.0005
1,4-Dichlorobenzene 0.005
2-Bulonone llumon 2,000 300
Benzene 0.001 lluman 0.2 0.07
Benzene [reshwoler I
Benzene Saltwater l
Carbon]etrochloride 0.0005
Chlorolorm Human 6 0.6

Dibromochloropropane 0.0002
[lhylbenzene 0.68 Human 2,000 100
ElhyleneDibromide 0.00002
Monochlorobenzene 0.03
n -Hexane Human 100 200

letrachloroethylene 0.005
loluene ttuman 2,000 200
loluene Freshwater 90
loluene Sallwolef 20

Iricllloroelhylene 0.005 204. 2,040 llumon I I
VinylChloride 0.0005 llumun 0.5 O.I
Xylene [reshwoter 40
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(" C
TABLE3

COMPARISONOfACtiONIEVEiSFORVARIOUSCIIFMICA[CROUPS
NASALAM[DA

REM[DIALINV[STICAIION/FEASIBI[IIYSIUDY

ML

MCL STLC lllC Biological Water Air Soil

ChemicalOroup/Analyte (mcj/I) (mcj/I) (mq/kcj) Recepior (uq/I) (ucj/rn3) (.m(l/kg)

VolatileOrcjanics
Xylene Sollwater 70
Xylene(all isomers) 1.75 Human 2,000 400 30,000

SemivolelileOrcjanics
Acenaphlhene Human 20 2
Acenaphlhylene Human 20 2
Anlhracene Human 20 2 100
Alrozine 0.003
Ben|azon 0.018

Benzo(a)pyrene ftuman 0.09 0.009
Fluoranlhene ttumon 20 2
[luorene Human 20 2

Naphthalene ttuman 20 2
Naphthalene Freshwater 600
Naphlhalene Saltwater 700
Penlachlorophenol 1.7 17 ttuman 2 0.2
Pentachlorophenol Freshwater 5
Penlachlorophenol Sallwaler 10
Phenan[hrene Human 20 2 100

Pyrene Human 20 2

Pesticides/PCBs
2,4,5-1PSilvex O.01 1. 10
2,4-D O.1 10. 1OO ttuman 40 4
Aldicarb ttumen 20 2
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]ABLE

COMPARISONOf ACtiONlEVElS fORVARIOUSCIt[MICAICROUPS
NASALAM[DA

RI_MEDIALINVESI[IGATION/FEASIBIt.IIYSTUDY

ML

MCL STLC TT[C Biological Water Air Soil

ChemicalOroup/Analyle (mg/I) (mg/I) (mg/kcj) Receplor (u(j/[) (uq/m3) (mg/kg)

Pesticides/PCBs
Aldrin O.14 1.4
Chlordan 0.25 2.5

DDD,DDE,DDT O.1 1.0
Diazinon Human 30 3
Dicofol Human 1 O.1
Dieldrin 0.8 8

Dioxin(2,._,7,8-TCCD) 0.001 0.01
Endrin 0.0002 0.02 0.2

Heptochlor 0.47 4.7 Human O.1 O.Ol
Heptochlor[poxide Human 0.02 0.002
Kepone 2.1 21
LeadCompounds,Organic 13
Lindane 0.004 0.4 4 Human 0.2 0.02
Malalhion Human 800 80

Melhoxychlor O.1 ]O. 1O0
Mirex 2.1 21
Molinate 0.02

Parequal Human 200 4
Poralhion,Ethyl Human 40 0.2
PolychlorinaledBiphenyls(PCBs) 5. 50
Simazine 0.01
Thiobencarb 0.07

Toxaphene 0.005 0.5 5

nonteEnviFonmenta]
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IABLE,3

COMPARISONO[ACIIONlEVElSI-ORVARIOUSCHEMICAlCROUPS
NASAIAM[I)A

REM[DIAl_INVESIICAIION/I[ASIBIIIIYSIUDY

ML

MCI_ STLC 11[C Biological Water Air Soil

ChemicalCroupIAnalyle (mgll) (mg/l) (mglkq) Receplor (ug/l) (uglm,3) (mglkg)

Inor(janics
Aluminum 1.0

Anlimony 15. ,500
Arsenic 0.05 5.0 500 Freshwatel 70
Arsenic Sallwater 20
Asbeslos 1.0

Barium 1.0 100. 10,000 ttumon 350 5
Beryllium 0.75 75
Cadn'lium 0.01 1.0 1O0 Freshwaler 0.2
Cadmium Sallwoler 5
Chromium 0.05 Freshwoler 50
Chromium Sollwoler 2
ChromiumIII 560. 2,500 Human 50,000 50
ChromiumVl 5. 500
Cobalt 80. 8,000

Copper 25. 2,500 ttuman 4,000 200
Copper Freshwoler 4
Copper Saltwater 6
Cyanide llumon 1,000 50
Fluoride(lemperoluredependenl) 1.4Io 2.4
Fluo[ideSoils 180. 18,000
Lead 0.05 5.0 1,000 Freshwoler I0
lead Sultwaler 4
Mercury(inorganic) 0.002 0.2 20 Ilumun /0 0.0/
Molybdenum 350. 3,500
Nickel 20. 2,000, Human 400 O.1
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]AB[E 3

COMPARISONO[ AC]IONI[V[I S [ORVARIOUSCH[MICAIGROUPS
NASAIAM[DA

RIM[DIAlINV[S!IOAIION/FLASIBIIIIY SIUDY

AAI

MCI SltC 111C Biological Wuler Air Soil

ChemicalOroup/Analyte (rag/I) (mg/I) (mg/kcj) Receptor (ucj/L) (ucj/m3) (mcj/kcj)

Inor£enics
Nickel Freshwater 1
Nickel Sollwoter 8
Ni[role ,15.0 Sollwoier 10
Selenium 0.01 1.0 100
Silver 0.05 5. 500 llumon 200 2
Silver Freshwoler I
Silver Sollwoler 6
]hollium 7.0 700
Vanadium 24. 2,400
Zinc 250. 5,000 llumon 8,000 800
Zinc freshwoier 30
Zinc Soliwaler 10

ConsumerAcceptance[imils
Color 15 unils

Copper 1.0
Corrosivily Relatively[ow
Odor-- lhleshold 5 unils

l-comingAgenis(MBAs) 05
Iron 0.3

Manganese 0.05
]hiobencorb 0.001

lurbidity 5 unils
Zinc 5.0
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TABLE3

COMPARISONOf ACTIONlEVElS F()RVAt._I()tJSCIIfMICAI(;R()tJt)S
NASAIAMtDA

RtMEDIALINV]SIIGAIION/tLASIBIIIIY SIUI)Y

AAI

Idol SILC TIIC Biological Water Air Soil

chemicalOroup/analyle (mcj/I) (mcl/I) (rmi/kg) RecelDlor (u(j/I) (ucj/m3) (rnq/kg)

Mineralization
TololDissolvedSolids 500

or

SpecificConduclonce 900 umhos
Chloride 250
Sulfole 2,50

Noles:

1. MCLsore MaximumContaminantLevels.

2. AALsare AppliedAclionrevels.
3. SILCsareSolubleThresholdLirnilConcentrolions.
4. liLts ore TotalThresholdLimitConcenlralions.

5. MCLs,Si-LCs,andTTLCswererelerencedin Borcloy'sCalilorniaCodeat Regulations,flue 22, SocialSecurity,Division4 ,
EnvironmentalHealth,updatedJune22, 1990.

6. AALswerereferencedfrom lhe ColitornioDepartmentol tteallhServicesAALList 90-1, doledJune29, 1990,
whichsupersedesall previousAALlisls.

1. MCLsfor the constituentslisledunderConsumerAcceplanceLira]IsandMineralizationapply1oSecondaryDrinkingWaterStandards.
8. Slaleof CalilorniarecommendedMC[sore lisled lor MineralizoliorlunderIheSeconduryDrinkingWolefStandards.
9. Freshwaterandsallwalerbiologicalreceplorsfor the listedMLs applyIo aquoliclife.
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